Background: Smoking is a major public health risk and information regarding high-risk groups is needed to plan, implement and evaluate interventions aimed at lowering the number of smokers. Methods: During the years 1999-2001 data was collected regarding the smoking behaviour of the Israeli population in three national surveys. All three surveys included ages 25-64 and two included also ages 21-25 and over 64. Results: Smoking was associated with age, sex, ethnicity, education and religiosity after adjusting for the various demographic characteristics of the survey population. The prevalence of smoking among Arab and immigrant men from the former Soviet Union is higher than among Jewish men. Among women the opposite association exists. The older, religious and more educated reported smoking less frequently. In the Jewish population respondents, defining themselves as secular, reported higher rates of smoking. Only in women was marital status associated with smoking. A few specific high-risk groups for smoking can be identified such as young, less educated men, Arab men, single Jewish women and young immigrant men and women. Conclusions: The three ethnic groups residing in Israel differ in the prevalence of smoking; each has a distinct pattern of smoking, positioning them at different stages within the conceptual framework of the larger smoking pandemic. Ethnicity, religiosity, age and education are associated with smoking in both sexes. This calls for specific tailored interventions aimed at younger men with less education, Arab men, and young immigrants.
Smoki ng is a major public health risk and information regarding high-risk groups is needed to plan, implement and evaluate interventions aimed at lowering the rate of smokers. The diagnosis of the community in which the interventions are implemented is important in order to achieve maximum efficiency and to tailor the intervention to the specific needs of the community. 1 Smoking has been found to be associated with various social, economical and personal characteristics of the individual in adults and adolescents. 2, 3 In different sub-groups in the community there are differences in the prevalence of smoking, depending on social norms and socio-economical factors. Smoking is much more than just a personal behaviour; it constitutes a part of the culture within a community. Prevalence of smoking differs widely from nearly 0% to more than 50% depending on country and culture. A conceptual framework was developed linking four stages of the cigarette epidemic as a continuum. The power of this model is that it allows virtually all communities to place themselves in relation to the larger pandemic. 4 In stage 1 less than 20% of men smoke and minimal smoking in women is measured. Stage two is characterized by increases in smoking prevalence of men to above 50% and a small increase in smoking in women. In these communities and societies it is not socially acceptable for women to smoke. Stage three is characterized by a marked downturn in smoking prevalence among men and a more gradual decline in women. In stage four there is a further decline in both women and men. The USA, UK and Canada are in stage four whereas China and Japan are in stage two. 5 Many social and personal determinants are known to be associated with smoking in all communities. [6] [7] [8] Socioeconomic variables are associated with smoking, [9] [10] [11] however, the association depends on the specific culture.
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Education is a determinant that has been found to be associated with smoking in all populations. [13] [14] [15] In the USA in all ethnic groups those with a lower level of education have a higher rate of smoking. In 1999 in the USA, 32.2% of persons over age 25 with no high school diploma smoked (adjusted for age), and only 11.1% with a Bachelor's degree smoked. 16 In France, King 12 reported the opposite association of smoking and education in women compared to women in the USA. Also social class, type of employment and economic status are associated with smoking, the lower classes smoke at higher rates than the higher socioeconomic classes. 17 Marital status is also associated with smoking, the single and divorced or separated smoke at higher rates compared to the married even after adjusting for age. Most studies adjust for marital status and other socioeconomic factors when studying factors associated with tobacco control. [18] [19] [20] . The association between characteristics of individuals in a specific community and smoking can help identify social groups where there are high rates of smoking and help implement specific tailored interventions. In Israel, three surveys were held during the years 1999-2001, all of them included questions on smoking habits and socioeconomic characteristics of the respondents. In this study we pooled the data from these three surveys in order to be able to identify the smoking behaviour of small specific groups within the society. In some populations the prevalence of smoking is low, therefore requiring a large sample of respondents, which the pooling of the surveys can provide. The aim of this study was to identify where each population group fits in the conceptual framework of the cigarette pendemic 4 and identify determinants that are associated with high rates of smoking in the different ethnic groups residing in Israel. This will enable identification of sub-groups in the population needy of special intervention programmes.
METHODS

Survey methodology
Three health surveys were run between 1999 and 2001 at the Israel centre for disease control. Each survey had a different questionnaire, depending on the aim of the survey, however, certain parts of the questionnaires were identical. Two of the surveys were telephone surveys and one was a face-to-face survey.
The KAP survey A random sample of telephone numbers was drawn from a computerized list of subscribers to the national telephone company. From these numbers the fax numbers, and commercial numbers were deleted, leaving 5,954 households in the telephone survey. Each household was contacted at least eight times at different times of the day before they were considered lost to follow-up. The family member that answered the phone was interviewed about his/her personal smoking habits. A total number of 3,193 respondents in the telephone survey completed the questionnaire giving a response rate of 53.6%. In the telephone survey, households that could not be contacted successfully accounted for 22.4% of the sample and non-responses due to refusal accounted for 24.0%. Respondents were above the age 18. Arabs were not included in this survey
The SMOKE survey A random sample of telephone numbers was drawn from a computerized list of subscribers to the national telephone company. From these numbers the fax numbers, commercial numbers and households without a resident 21 years of age or over were deleted, leaving 9,870 households in the telephone survey. The survey was conducted in the same way as the KAP survey. A total number of 6,021 respondents in the telephone survey completed the questionnaire giving a response rate of 61.0%. In the telephone survey, households that could not be contacted successfully accounted for 25.0% of the sample and non-responses due to refusal accounted for 14.0%. As only respondents between the ages of 25 and 64 were entered into the analysis the sample consisted 4,713 respondents. Most Israeli households (Jews, immigrants and Arabs) have phones (94.4%).
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The MABAT survey The study population was based on a random sample from the population registry and a sample of neighbours of the people in the random sample. Eligibility required that the participant had been in Israel at least for one year prior to the interview and not in long-term care or living in institutions. Due to logistic problems, the Beduin population was excluded. 2,006 people aged 25-64, from the Israeli national population registry sample were approached by telephone and 1,291 completed the interview (64.3%). A further sample of 4,393 neighbours of the 2,006 subjects was selected. Of these, 1,988 completed the interview (45.3%). Thus a total of 3,279 subjects were interviewed out of a potential 6,399 (51.2%). A face-to-face interview was carried out with the sample person in the person's home.
The questionnaires
The questionnaires were translated into three languages: Arabic, Russian and English. Trained interviewers in Hebrew, Arabic, and Russian conducted all surveys. The questions regarding demographic information and smoking status were identical in the three surveys and a database including these variables from the three surveys was compiled. Variable definitions: Current smokers were defined as those answering 'yes' to the question 'Do you smoke?'. Respondents were asked to report the number of cigarettes they smoked a day, if less than one a day they were asked how many cigarettes a week or a month they smoked. The ages of the respondents were self-reported. As each survey had different age cutoff points we chose to analyse ages 25-64 as these ages were included in the three surveys. 
Statistical analysis
One database was compiled from the three surveys and it included the corresponding variables described. Analysis sought to determine the characteristics of those who smoke from those who do not smoke. Two-tailed χ 2 analyses were conducted to identify bivariate associations between smoking and the various demographic variables. Separate logistic regression models were run for men and women and the odds ratio (OR) and 95% confidence interval (CI) for reporting smoking was determined for each variable in the model. The models adjusted for the differences between the surveys. Statistical significance was set at a p-value of less than 0.05. SAS software was used for the analyses.
RESULTS
The characteristics of the respondents in the three-pooled surveys were similar regarding sex, ages between 25 and 65 and education (table 1) . MABAT included less immigrants, single people and secular respondents. The KAP survey did not include Arab respondents in the sample therefore there are less Arab respondents in this survey. The three population groups residing in Israel differ in their smoking habits ( figure 1 ). Around 50% of younger Arab men smoke and a very low percentage of Arab women smoke. Immigrant men from the fSU also smoke at higher rates than Jews, however, not as high as Arab men. Young immigrant women (age 21-24) smoke at a higher rate than Jewish and Arab women (37.8%), however, over 35 years of age their smoking rates are lower. In all ethnic groups except Arab women the rate of smokers decreases above age 55. Among Arab women the rate increases with age. Only 5-6.5% of Arab women under 35 smoke, but more than 10% reported smoking over age 35. These differences were significant even though the numbers were small. Education is also associated with smoking, however, not in all subgroups (table 2) . Among Jews, those with non-academic schooling smoke at higher rates than the more educated in both men and women. Among immigrants and Arab populations smoking was associated with education only in men, the less educated reported higher rates of smoking. Among Arab and immigrant women, education had no association with smoking rates. In Jewish men the association between education and smoking rate was observed at all ages. However, in women this association was observed mainly in the younger age groups. The difference between non-academic and academic smokers above age 45 in women was small and not significant (2% or less) whereas in men the differences were larger and up to 65 significant (data not presented).
Self-reported religiosity was a strong predictor of smoking in Jews (table 3) . Among religious Jewish women the rate of smoking was very low and was similar to the rates in Arab women. In the immigrant population there were very few respondents that reported being religious, therefore, this association was not relevant. Among Arab men and women there was no association between smoking and religiosity. In order to identify characteristics associated with smoking two logistic regression models were run, one for men and one for women. As there were differences in the characteristics of the various surveys we adjusted for the survey by adding them to the model (table 4) . This way the OR of each characteristic was adjusted also for the differences between the surveys. Arab men have an odds ratio (OR) of 1.87 of being a smoker, compared to the Jewish men, and the OR of smoking in immigrant men was 1.34 compared to Jewish men. The opposite relationship between ethnicity and smoking exists in women. A higher percentage of Jewish women smoke compared to Arab and immigrant women. In both sexes younger age and being secular is associated with higher smoking rates. Marital status is not associated with smoking in men, after the adjustments; however, among single, divorced and separated women smoking was higher compared to married women. Education is associated with both sexes. From these models a few high-risk groups can be identified, young, less educated secular men, Arab and immigrant men, and single, secular, less educated Jewish women. In men, there was no difference in the prevalence of smoking in the different surveys, after adjusting for the various variables associated with smoking. In women, there was a significant difference between MABAT and SMOKE, more women in the MABAT survey smoke than in the other survey (OR 1.2). There was a borderline significant difference between the two surveys run by phone interviews (KAP and SMOKE).
DISCUSSION
The three ethnic groups residing in Israel differ in the prevalence of smoking; each has a distinct pattern of smoking, positioning them at different stages within the conceptual framework of the larger pandemic. 4 The majority of Israeli residents are Jews born or living in Israel from before the 1990s. In this group the prevalence of smoking has been decreasing for the last 30 years both in men and women. 22 It is possible to position this group in the fourth stage described by Lopez et al. 4 Among Arabs very few women smoke compared to about 50% of men, positioning them at stage two of the framework. This stage is characteristic of countries in the developing world and traditional, patriarchal communities. The cultural norms of smoking in Arab society are different from the Jewish population; moreover, marketing of cigarettes and inappropriateness of tobacco control measures could contribute to the high levels of smoking in Arab society. Extrapolating from what happened in countries like the USA it could be expected that the prevalence of smoking will rise in Arab women in the future. However, this may be prevented if a continuous tobacco control policy tailored for the Arab society is adequately enforced, and targeted marketing of cigarettes towards Arab women is prevented. The Arab community in Israel is a minority within the general population. Minorities in the USA also show patterns of smoking prevalence differing from the majority, for example American Indians and Alaska Natives have the highest prevalence of tobacco use and African American and Southeast Asian men also have a high prevalence of smoking. Asian American and 24 concluded that these patterns are the result of complex interactions of multiple factors. This conclusion is relevant also for minorities in other countries, such as Israel. Another large minority in Israel is the immigrant community, arriving from the fSU during the 1990s. This minority constitutes about one million people, similar to the size of the Arab community. The prevalence of smoking in the fSU (the country of origin of the immigrants) is high in men, as high as 65-70% in certain age groups and countries. However, in women the prevalence is low and it is less acceptable for women to smoke. 20, 25 The immigrants arrived bringing with them the smoking norms from their country of origin, explaining the difference in prevalence of smoking between veteran Jews and immigrants. With acculturation the patterns of smoking become more similar to the majority of the population. Moreover, the high prevalence of smoking in young women may be explained by the use of smoking as a coping strategy for dealing with the stressors of acculturation. This minority can be categorized in the third stage. Many personal socio-economical and cultural factors influence the prevalence of smoking. A major cultural factor is the degree of religiosity. The level of religiosity, which is expressed in a whole different lifestyle, divides the Jewish community. The secular Jewish population seems to be in the fourth stage, whereas the religious population is more similar to the Arab community in which a very low prevalence of smoking exists in women, however, also religious Jewish men have a low prevalence of smoking, differing from the prevalence in Arab men. Therefore, religious Jews do not fit into one of the stages suggested by Lopez.
Other factors may play a role in effecting smoking prevalence, such as the recommendations of religious leaders against smoking (rabbis), norms in this community and less aggressive marketing of cigarettes. In the Arab community, religiosity is not very strongly associated with smoking. Religiosity may have a different social expression in the Arab population compared to the Jewish population. In the immigrant community there are very few religious people eliminating the ability to analyse the impact of religiosity in this group. Many studies in other communities such as Christians and Muslims communities 20, [26] [27] [28] have shown a similar association, however, this has not been shown before in a large sample of Jews. Marital status has been shown to predict smoking in many studies. 29, 30 Our findings limit the effect of marital status exclusively to women, whereas in Swedish and French men smoking was more prevalent in men living alone. 30 This finding may have many explanations and requires more research. Pooling three surveys enabled an analysis of 12,862 respondents regarding smoking habits. However, a few limitations should be Smoking in Israel taken into account. In two of the three surveys the mode of data collection was a telephone interview, and in one survey the interviews were face-to-face. In the Jewish population there is no difference between the two modes of data collection regarding smoking behaviours, however, in the Arab population the telephone interviews may give an underestimation of smoking prevalence, especially in women. In the immigrant population there was no indication of differences between the two modes of data collection. Laatikainen 25 validated the self-reporting of smoking in Finland's North Karelia and Russia's Karelia and found that self-reporting gave an underestimation of smoking in women from Karelia. This can probably be attributed to the cultural unacceptability of female smoking in Russia. If this finding can be generalized to other societies where smoking is not acceptable, the prevalence of smoking may be a little higher in Arab women and religious women. This could also explain the differences in reported smoking in young and old Arab women. 
